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f(L;K) = LK; 0 < ; 0 < ; +  = 1 (1.4)
(1.4)??????????? L????K ??????????????
??????? ?????????????????????????


































































































































1; 2?????????X? Y ????X??????? i???? xi?Y
















???????? 1???? 2??? Y ??????????
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?????? pxxe+  pyye+?
?????????? e+? Y ????????????????????
X ?????????????????????????????????





























???????????? c?c + c?????????????????
???????????????????????????????????
?????????????????????????
f(x+x; c+c) + f(x; c) > f(x+x; c) + f(x; c+c)
????????????????
f(x+x; c+c)  f(x+x; c)
c
>
f(x; c+c)  f(x; c)
c
=) fc(x+x; c) > fc(x; c)
????????????????
fc(x+x; c)  f(x; c)
x
> 0 =) fxc(x; c) > 0











f (x; c(x))  w(x)  f  x ; c(x)  w(x )
??????????????????? x???????????????
?????????? x ??????????x????????????
f (x; c(x))  w(x)  f (x+x; c(x))  w(x+x)
=)w(x+x)  w(x)  f (x+x; c(x))  f (x; c(x))






f (x; c(x))  w(x)  f (x x; c(x))  w(x x)
=)w(x x)  w(x)  f (x x; c(x))  f (x; c(x))




















































































????????? Costrell and Loury (2004)? Saint-Paul(2001)?











































































?????? f(g; k)  r(k)?????????????????????

































































2.1.2 Costrell and Loury's Model











???????????????????????????? ? 1   ?
???????????????????  2 [0; 1]???????????
??????????????? 0??????????? 1??????
??????1 > 0  0????
????????????????? F ()??????????????
24
????????? p? p = F ()????????????????(p) 
F 1(p)??????? ???? p??????????????????
























W () = 0+ (1  )(1   0)^;   ^ (2.4)







???????????????? (1  )(1  0)^??????????
?????????????????????? 0+ (1  )(1  0)^?
?????? (2:4)????????




??????? 1  (1   0)^???????? (2.5)????????
??????????????????????????????????
??????????? p???????? (p)????????????










w0(p) = (p)0(p) (2.6)
???????????????????









































































?? 1?????????????????????????? g(x)????R 1
0
g(x)dx = 1????????????????????
?????? 1??????????? x????????? q(x)???
28
???????????? x?????????????? q(x)g(x)??































f(x; q(x))  rq(x); 8x
???????????? x????? g(x)??????????? x?
?????? F (x)?????????










































































(fq(x; y; q)) k(y)  fq(x; y; q)y0(x)k0(y)
= fy(x; y; q)g(x)  d
dx
(fq(x; y; q)) k(y) = 0
(2.10)???????????????
r(y) = fq(x; y; q) (2.12)
r(y)qy(x; y) + r
0(y)q(x; y) = fy(x; y; q) + fq(x; y; q)qy(x; y) (2.13)
(2.12)? (2.13)??????????????











































































































xQ0(x)g(x)(1 )dx = H(1)(1 ) (2.19)
?????
??????????????????????????????????
























1  g(z)dz + x

1 
































































?? 2.2. ??????????????? ????????? ???
??? 1  ??????????
Cobb-Douglas????? LK???????K??? L?????
















































1  = 1???????????????????? 1  =
1?????? +  = 1????
?? 2.4.  +  = 1?????????????????????????





















?? 2.5. +  = 1?????????????????????????
???????+  > 1???????????????????????




















































order stochastic dominance???????? G1(x)  G2(x); 8x ??
G1(x) < G2(x); 9x????????????????????????





???????????second order stochastic dominance?????
?????????









der stochastic dominance???????????+ > 1???????
???????????????????????????????+ < 1
???????????????????????????????????












???????????? x????????? y????? y(x)??
???????????q(x)???????????????????? 0
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????? e????? y????????????????? q(y; e)??
????????






??????? a 1 ??????????
????????????????????????? a????????










































































w(x) = (1  )x 1 Hv(1) (2.32)




































































??+  > 1???????????????????????+  < 1
?????????????????????+  = 1?????????
??????????????????????????
?? 2.12. ??????????????????????????????
































?? 2.13. ??????????? x1?x2????? +  > 1????
???????????????????  +  < 1??????????
??????????? +  = 1???????????????????
(2.34)???????????? y1? y2??????????????










?? 2.14. ?????????? y1?y2??????  > ??????
???????????????  < ????????????????
??? = ?????????????????
????? g(x)? k(y)??????????????????????







































order stochastic dominance???????? G1(x)  G2(x); 8x ??











































order stochastic dominance???????? K1(y)  K2(y);8y ??
K1(y) < K2(y); 9y ????????????????????????
???????????????????????????????????
?????????????????
???????????second order stochastic dominance?????
?????????









order stochastic dominance??????????? +  > 1?????
???????????????????????????????????
???+  < 1???????????????????????????
?????????????+  = 1?????????????????
???????????????????????????













































w(x) = (1  )f(x; y)y0(x)k(y)g(x) 
























































w(x) = (1  ()) f(x; y)()
r(y) = f(x; y)0()
???????????????
?? 2.20. ?????????????????????????????
????? ?????????????? 1   ??? ???????
???















































?? 2.21. ???? w(x)?????? r(y)??????? r00(y) < 0?
???w00(x) < 0??????????????????????????
???????????????
?? 2.1. y??????????????y + a? y   a????????




r(y)  r(y   a)
a
>
r(y + a)  r(y)
a
???????? r0(y   a) > r0(y)??????????????????































???????????M   N ???????????????????




????????????m????n?????????? x(n); x > 0?
m???????? y(m); y > 0????
?? y???????? x?????????????????????































0  n  5?0  m  5???????????????????????
x = n+ 1
y = m+ 2
??????????????????
f(x; y) = xy
??????????????0????? 1????? 0???? 2???










































dy??????????????? x?? x+ dx?
????????????? @f(x;y)
@x










































































??????????????????????????N   n  N +
?????????N+  n  N++?????????????????
???????????????????????????????????
??????????????????????????N   n  N+??
??????????????????N +  m  N++??????
??????????????0  n  N ???????? 0  m  N 
????????N+ +   n  N ????????N+ +   m  N ?
?????????????????????????????
??????N   n  N+????????????????????
????????????????????????N+  n  N+ + ?
???????????????????????????????????
?????????????




? 3.1: Assignment with No Re-
striction




? ni;mi; i = 1; 2; 3?????? n1 = N ?n2 = N+?n3 = N+ + ?
m1 = N ?m2 = N  + ?m3 = N+ + ??????????????
??????????????????????????????? N  
n  N  + ?????????????????N   m  N  + ?
???????N+  n  N+ + ?????????????????
????????????N   m  N  + ????????????
???????????????????????????????????















???w (x(n); y(m))??x(n)???????? y(m)?????????





w (x(N+); y(N ))?????????????????? 3.3.2?????
????????(3.14)??w (x(N+); y(N ))?????????????
???
w(N+) + A1(N+) + A2(N+) + A5(N+)














??????????????0  n  N ???????????????
????????????????????
~w(x(n)) = w(x(n)); ~r(y(n)) = r(y(n))
???N   n  N+????????N  +   m  N+ + ????
????????????????x(N )???????????????
?? y(N  + )???????????????????????????
??????????????????????























where S1 = f(n;m)jN   n  m;N   m  N  + g
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where S2 = f(n;m)jm    n  m;N  +   m  N+ + g
???????????????????????????????????
?????????








































where S3 = f(n;m)jN   n  N+; n  m  n+ g



































~w(N) = w(N) + A1 + A2; ~r(N) = r(N)  A1   A2
???N+ +   n  N ???????????????????????
N+ + ???????????????????
~w(x(N+ + )) = w(x(N+ + )) + A1 + A2
?????????????????????????????????x(N+)
????????????????????????????




~w(x(N+ + )) = ~w (x(N+)) +
Z N++
N+






















































~w(x(N+ + )) = w(x(N+ + )) + A3 + A4
????????





N+  n  N+ + ????????N   m  N  + ???????
????????????????????????????????
~w+(x(N+)) = w








; N   m  N  + 
N+  n  N++ ??????????????????????????
???????????????








































where S5 = f(n;m)jN+  n  N+ + ; n N+ +N   m  ng
??????????????????N   m  N  + ???????
??????????????????



















































































where S7 = f(n;m)jm  n  m N  +N+; N   m  N  + g
67
????w??????  = N  N+?????????
w  w(N+) + A1 + A2 + A5
??????N?????????????????N ?????????

















? 3.3?3.4?3.5??ni;mi; i = 1; 2; 3??????n1 = N ?n2 = N+?
n3 = N+ + ?m1 = N ?m2 = N  + ?m3 = N+ + ???????
??????????????????????????????? (0; 0)?
?? (N;N)??????????????????????????????
????????? (0; 0)??? (n1;m1)??? (n2;m1)??? (n3;m2)?
? (n1;m2)??? (n2;m3)?? (n3;m3)??? (N;N)?????????





? 3.3: ???????? (1) ? 3.4: ???????? (2)
? 3.5: ???????? (3)
69




















? 3.6?? 3.7??ni;mi; i = 1; 2; 3?????? n1 = N ?n2 = N+?
























ff(x(z); y(z + ))  f(x(z); y(z))g dz (3.19)
???????(3.19)??????????????????????Z 
0




































































































































































? 3.10: Changes in Output (1) ? 3.11: Changes in Output (2)
??ni;mi; i = 1; 2; 3?????? n1 = N ?n2 = N+?n3 = N+ + ?
m1 = N ?m2 = N  + ?m3 = N+ + ???????m4??m5?
m4 = z;m5 = z + ;N   z  N+????? 3.10???? S8????
?????? 3.11???? S9????????????S10???????

























































Maggi (2000)?Ohnsorge and Treer (2007)??????Leamer (1999)
???????????????????????????????????
?????????????Grossman and Maggi (2000)???????
???????????????????????????????????









































































































X ? Y ?????????????????wj; j = x; y ???????
w = wy
wx
???????????xi(w); i = 1; 2???????? w???
?? i??????X???????yi(w); i = 1; 2????????w?
???? i?????? Y ??????????
?? 4.1. ??????????X? Y????????????????
???? w????????????? Y ????????X ?????
???? y1(x)
x1(w)



















































































































???X?X?????????????????????? Y ? Y ??
???????????????????????????? Y ??????















????? s??????? i????wj; j = s; u??????ws???
?????wu???????pi; i = 1; 2?? i???????Lj; j = s; u?
?????????????????????????Lj;i; i = 1; 2; j = s; u
??i????????????????????????????????
????????????
Ls = Ls;1 + Ls;2; Lu = Lu;1 + Lu;2
? i; i = 1; 2?????? Fi(Ls;i; Lu;i)???????????????
??????????
Fi(aLs;i; aLu;i) = aFi(Ls;i; Lu;i)
87
yi; i = 1; 2? i?????????
F1(Ls;1; Lu;1) = y1; F2(Ls;2; Lu;2) = y2
lj;i?????? i???????????????????????????










= wj; i = 1; 2; j = s; u
????????????????????
pi = wsls;i + wulu;i; i = 1; 2
































(y) = p (4.1)
???? = 1
2




M = m(Ls; Lu) (4.2)
???????????? Ls? Lu??????????????????
????(4.2)?????????????









































ci(ws; wu) = min fwsls;i + wulu;ijFi(ls;i; lu;i)g ; i = 1; 2
???????????????
pi = ci(ws; wu); i = 1; 2
???????????????????













; i = 1; 2 (4.5)





























p^i = i;sw^s + i;uw^u; i = 1; 2
????p^i = dpipi ?w^j =
dwj
wj
; j = s; u????i;j?? i????????































jj = 1;s2;u   1;u2;s = 1;s   2;s = 2;u   1;u
(4.6)????????????????????????????????
??p^1   p^2?????????????




Ls = a1;sy1 + a2;sy2
Lu = a1;uy1 + a2;sy2
91
???????????????





















































L^s = b(w^s   w^u)
L^u = ( w^s + w^u) (4.8)
















a2 < L < a1????????????????????????????
????????? i;j; i = 1; 2; j = s; u???????????????
1;s =
a1(L  a2)











a1   a2 fa1b1;s + b1;ugLu
y2 =
a1   L
a1   a2 fa2b2;s + b2;ugLu
????bi;j? i??????????????????????????wjpi
???????????????????????????????
y^1 = 1;1a^1; y^1 = 1;2a^2; y^2 = 2;1a^1; y^2 = 2;2a^2 (4.9)
where 1;1 =
  a1

























































a^1 =  1w^; a^2 =  2w^ (4.10)
????i; i = 1; 2?????????????????(4.1)??????
???????????????????????????
y^ =  up^ (4.11)
???????????????????????



























jj p^1; w^u =
 2;s
jj p^1; L^s =
b























jj p^2; w^u =
1;s
jj p^2; L^s =
 b






















































???????????????????????????? w^j; j = s; u?
a^1;j; j = s; u?????????????w^s > 0??? w^u < 0?w^u >  0
??? w^s < 0??????(4.7)? (4.8)?(4.9)?(4.10) ????????
???????????????
a^j =  jw^; L^s = bw^; L^u =  w^
y^1 =1;ia^i   1;jjw^ + 2;ub + 2;sjj w^





















y^ + ^ =  up^
????????????????????????????? y?????































jj p^; L^s =
b





























































































y^ + up^ =
L^Is




























A1jj1 + A2jj2 + 





A1jj1 + A2jj2 + b +  L^
I
s
















A1jj1 + A2jj2 + b






jj p^; a^1 =
 1






















w^I ? a^Ii ??????????????????????????????
y^ + up^ =  (4.17)
 =  Aia^Ii + Ajjw^I +
b + 
jj w^














A1jj1 + A2jj2 + b + 
a^i =
(Ajjjj + b + )a^Ii + (Ajjjj + b + )iw^I
A1jj1 + A2jj2 + b + 
a^j =
 Aijjj a^Ii   Aijjijw^I
A1jj1 + A2jj2 + b + 
L^s =
bAijjiw^I + bAia^Ii
A1jj1 + A2jj2 + b + 
L^s =
 Aijjiw^I   Aia^Ii









































































































































































?????????????????????? (Pedersen et al. 2011)?






















































































??????????? (x;Q) = (0; 0)????Q(0) = 0?H(0) = 0?







????? 2.6???????l = G(x)???0  l  1??? l?
????????????? x(l) = G 1(l)?????x1(l) = G 11 (l)?
x2(l) = G
 1
2 (l)??? x1(l)  x2(l);8l? x1(l) > x2(l); 9l???????












1  dl; i = 1; 2
????????H1(1) > H2(1)??????? (2.19)?(2.20)?(2.22)?
??? 2.6????????
????? 2.7???????u(x)?????????????????




????u(x)? x 1  ;  +  < 1???????H1(1) > H2(1)????
???????u(x)? x 1  ;  +  > 1????????????????
????????H1(1) < H2(1)????????u(x)? x





































 y0(x)k(y) = x

1  g(x)C(1)




























































?????????????? g1(x)?? g2(x)?????????+ > 1
???Hx(1)???????+  < 1???Hx(1)?????+  = 1
???Hx(1)???????????? k1(y)? k2(y)?????????
????? k1(y)?? k2(y)?????????  > ???Hy(1)???




















y0(x) + (1  )g
0
g

























0(x)k(y)g(x) dx = f(x; y)y0(x)k(y)g(x)  (A-2)
?????????w(x)????w0(x)?????????
w0(x) = fx(x; y)y0(x)k(y)g(x)  (A-3)
115
(A-3)? (A-2)????w(0) = 0?????????????????


























r0(y) = fy(x; y)y0(x) 1k(y) 1g(x)1  (A-5)
(A-5)? (A-4)?????r(0) = 0?????????????????


















































(1  ())fy(x; y)()  ()fx(x; y)()  f(x; y)()d (())
dx










dx  f(x; y)()() = 0
??????????????????????? w(x)???? w0(x) =
fx(x; y
)(); y = y(x);  = (x)?????? w(0) = 0??????
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